Cloning, expression, and hormonal regulation of an insect beta-N-acetylglucosaminidase gene.
Chitinolytic enzymes such as beta-N-acetylglucosaminidases are major hydrolases involved in insect molting. By screening a Manduca sexta (tobacco hornworm) cDNA library with an antibody against beta-N-acetylglucosaminidase from molting fluid of M. sexta pharate pupae, several putative cDNA clones for this enzyme were isolated. The longest of the cDNA clones has an insert of approximately 3 kb, and the complete nucleotide sequence was determined. Because this clone is missing the initiation codon and nucleotides corresponding to the leader peptide, the mRNA 5'-end sequence was determined by PCR (polymerase chain reaction) amplification and cycle sequencing. The sequence of the encoded protein from positions 23 to 35 is identical to the NH2-terminal sequence of one of the beta-N-acetylglucosaminidases isolated from pharate pupal molting fluid. The amino acid sequence is similar to those of silkworm, human, mouse, bacterial, and several other beta-N-acetylglucosaminidases. Two highly conserved regions in the amino acid sequence were found in all members of this family. Southern blot analysis suggested that the number of genes in the Manduca genome closely related to the cDNA clone may be as few as one. The beta-N-acetylglucosaminidase gene is expressed most abundantly in epidermal and gut tissues on days 6 and 7 of fifth instar larvae. Injection of 20-hydroxyecdysone induced expression of the beta-N-acetylglucosaminidase gene, whereas topical application of the juvenile hormone analog, fenoxycarb, suppressed the inductive effect of molting hormone.